The insulin receptor isoform exon 11- (IR-A) in cancer and other diseases: a review.
The insulin receptor plays a vital role in mediating the actions of insulin. These include metabolic and mitogenic effects. This review will focus on the role of the insulin receptor isoforms in normal development and the pathogenesis of certain cancers and type 2 diabetes. There are two insulin receptor isoforms arising from the alternative splicing of exon 11 resulting in either the exon 11+ (IR-B) isoform (including 12 amino acids encoded by exon 11) or the exon 11- (IR-A) isoform. The isoforms have different affinities for insulin, IGF-II and IGF-I with the exon 11- isoform binding both insulin and IGF-II with high affinities. Interestingly, differential expression of the insulin receptor isoforms has been demonstrated in disease. Several cancer cell types that also overexpress IGF-II preferentially express the exon 11- isoform. Activation of the exon 11- insulin receptor by IGF-II and insulin results in mitogenic effects and a potentiation of the cancer phenotype. Also hyperinsulinemia has been associated with increased risk of cancer. Differential expression of the insulin receptor isoforms has also been demonstrated in type 2 diabetes although there is some discrepancy in the literature as to which isoform is expressed.